INTRODUCTION
Since the implementation of the Population (Statistics) Act (1938) on July 1, 1938, there has been available for England and Wales information concerning the age of the mother, and the number of previous children born to her, for all births completely registered. Unfortunately the number of previous children does not give exactly the parity of a birth, as some of the previous children may have resulted from multiple births. As the proportion of multiple maternities to all matemities seldom exceeds 2 per cent., the consequent lack of precision is not likely to lead to serious error in most applications, though from the point of view of this enquiry it is of greater significance. Included in the Registrar-General's Statistical Review for 1938 (Tables. Part II: Civil) there is a discussion of the first half-year's experience as it affects the problem of twinning. The numbers are frequently too small to provide more than an indication of the pattern of twin production, but since that time data for ten more years have been published. Table I exhibits, for quinquennial maternal age groups and for numbers of previous children up to nine, the numbers of legitimate twin maternities per thousand total legitimate maternities. The proportion of twin maternities increases with 
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All Ages 9-8 12-2 14 3 15 6 17-1 17-2 17-9 18-6 j187 16-1 12-2 J. A. H. WATERHO USE the age of the mother to a peak in the age group 35-39, falling thereafter rather more steeply than it rose; this general form is followed very closely for each number of previous children-or, as we may say with risk of only small error, for each birth rank (see Fig. 1 ). Thus the effect of birth rank is merely to cause a vertical displacement of the curve, which summarizes the effect for all birth ranks. Distributions by maternal age of a pattern similar to this have been shown by most writers on the vital statistics of twinning, though rarely simultaneously for birth rank (see Jenkins, 1927: Table VI Table I by number of previous children, for each quinquennial maternal age group and for all ages, and shows in general a steady rise to a maximum at about the eighth birth rank (seven previous children). Again Fig. 3 ) shows by maternal age the incidence of monozygous and dizygous twin maternities per thousand total maternities. The incidence of monozygous twins is virtually independent of maternal age, rising from 3-2 to 3 -8 per 1,000; the incidence of dizygous twins rises sharply from under 3 per 1,000 (mothers under 20) to Thus the monozygous rates are consistent total maternities, by age of mother. with those here given for England and Wales, but the dizygous rates are lower. Since it is customary in Japan to have children very early in life, it is interesting to examine the trend of the dizygous rate in England and Wales at maternal ages under 20, and to note that the same age incidence relationship of dizygous twinning may be applicable. Table III shows the total twinning rate for each year of age from 16 to 19 inclusive for the 10-year period in England and Wales. The RegistrarGeneral does not give the numbers of twin maternities by individual years of age J. A. H. WATERHO USE but we have obtained them by subtracting the number of maternities from the number of births for each age, assuming the excess to consist only of twins. This assumption is not fully justified because the Registrar-General quotes for the whole period seven triplet maternities at ages under 20. Discounting this fact which would only lower the rates obtained in one or more years of age, it is evident that the total twinning rate continues to decrease with maternal age for ages under 20 (cf . Table II) . In fact at 16 years, if the monozygous rate is still of the order of 3 per 1,000, then it is more than twice as great as the dizygous rate. Figs 1 and 2 alone would suffice to emphasize the necessity of age standardization; indeed, taken in conjunction with the constancy of the monozygous rate, they suggest that standardization by birth rank is also necessary, but it is impossible to confirm this from the data provided by the Registrar-General for England and Wales.
4. TRIPLET BIRTHS The well-known " Hellin's Law " for the relative frequencies of successive orders of multiple births, if applied -as by Jenkins (Jenkins, 1927; Jenkins and Gwin, 1940) to each maternal age group, could be interpreted as evidence of the independence of the two modes of twin production, given propitious circumstances which may be either genetic or environmental. For, assuming that the mechanisms producing monozygous and dizygous twins do indeed act independently with frequencies u and v respectively, the chance that the same agencies may act simultaneously to produce triplet births would be:
(u+ V)2 =u2 +2uv=v2, the successive terms of which, following Jenkins and Gwin, would represent the proportionate frequencies of monozygous, dizygous (i.e. the simultaneous occurrence of monozygous and dizygous twinning), and trizygous triplets. The relative frequencies of these types of triplets may well be distorted at birth by differential mortality in utero according either to sex or to the mode of origin. Jenkins and Gwin, who were unable to include all stillbirths in their computations, obtained an estimate of the in utero survival rate by applying the rates calculated from twins to the observed triplet sex-groups, and by finding the divergence between the observed and expected values.
If y=9-01+0588 x (a) y=7-42+0-596 x (b) Here y is the number of triplet maternities per million total maternities (live and still), x the square of the total rate of twinning (total twin maternities per thousand total maternities, live and still), and equation (a) represents the unweighted regression, (b) that weighted by the respective numbers of triplet maternities in each maternal age group. The difference between the two equations is small, except possibly in the constant term, but the weighted equation has more to commend it from the theoretical standpoint, and we shall use it in preference. In our notation, the equation of Jenkins and Gwin is: y-13 18+0-656 x (c) which has both a larger constant term and a larger regression coefficient than our equations.
We may account for the value of the constant in equation (b) as a part of the monozygous rate and then regard the regression coefficient as measuring the in utero survival rate of dizygous and trizygous triplets as against that for dizygous twins, again following Jenkins and Gwin, or we may consider that the equation indicates a lack of independence between the two types of twinning, and that the assumptions underlying our derivation are not fully justified. For in the notation used above, J. A. H. WATERHO USE that there exists some mutually inhibitory effect on the simultaneous occurrence of both forms of twinning. Comparing the upper pair of curves of Fig. 4 , showing together the square of the twinning rate (upper curve) and the observed triplet rate plotted on a logarithmic scale against maternal age, it is apparent that the difference between them (i.e. their ratio, since the scale is logarithmic) increases slightly with maternal age. Thus the regression coefficient in the equations above represents a mean of a ratio which is not precisely constant over the whole range of maternal age.
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The second pair of curves on Fig. 4 Tables are based on those index pairs for which informationwas complete and thus differ from the total.
To each of those who responded to the appeal we sent a questionnaire, the Family History Form, in which we asked for information respecting the index twins, their sibs, parents, and certain relatives. Concerning the twins themselves, we enquired their order of birth (partly for identification purposes and partly to determine any sex bias in the first-born of MF twin pairs), the interval between their birth, their age and sex-group, the age of the mother at their birth, and therelationship, if any, between the parents. Next we asked the number, ages, and sex of sibs (specifying half-sibs and step-sibs), and similar information respecting thesibs of the mother and father. For all these relatives, and for cousins, we asked the occurrence of twins to be specified in respect of sex-group, exact relationship, and age (now or at death). The form was designed to elicit the information in a manner at once systematic and straightforward. In respect of birth rank (see Table X ), not available for England and Wales, the only feature of note is the lower mean rank of MM twins compared with either FF or MF. The greater proportion in the first two birth ranks among MM twins than among FF or MF is statistically significant, but it is difficult to assess whether this is an artefact of the sampling method. The numbers available do not admit of a useful breakdown, analogous to Table I , by both maternal age and birth rank simultaneously, nor of course does the Registrar-General tabulate the numbers of twin maternities by maternal age and previous children-or birth rank-separately for the three sex-groups. Though such a finding is by no means improbable, and is perhaps attributable at least in part to the higher sex ratio in early birth ranks, it is unlikely to be as large as here.
There were 307 MF twin pairs for which we knew the order of birth, and they were distributed by age of mother as in Table XI and Fig. 5 (overleaf) . Taken together they form a symmetrical distribution by maternal age, but, taken separately, although approximating closely at ages from 30 onwards, they differ for ages under 30. Dividing them at age 30 into two age groups only, there are 23 more pairs in which the male was born first-a significant excess and one which is unlikely to be due to any of the factors disturbing the randomness of the sample. Considering only twin pairs with twin sibs, we obtain the figures for the distribution by the number of pairs of twin sibs in the sibship, Table XIV; related index pairs are again excluded so that each family appears once only. The separation of families with two pairs of twin sibs into like-like (LL), like-unlike (LU), and unlike-unlike (UU) does not depart far from expectation calculated on a like to unlike ratio within the normal range though the UU group is deficient. Numbers, however, are small, and the bias of our sample constitutes a factor whose effect is difficult to assess, so that we cannot place much reliance on the results. Such a table on a larger scale, if it were available from national statistics for instance, would yield invaluable information about the randomness or otherwise of twinning of either kind among sibships already including one pair of twins.
We may further divide all the twin relatives included in Table XII into those related to their index pair on the maternal or paternal side, wherever this classification is applicable. Table XV shows the percentage related maternally for the three sex-groups, and for 1, 2, 3, and 4-j-sets of twin relatives. There is an increase in maternally-related twins as the number of sets of twin relatives increases, though the proportion for 4+ is about equal to the mean for all numbers of relatives. This slight trend is not, however, statistically significant. Tables XVI and XVII show respectively by numbers and percentage the sex group of all twin relatives against the sex-group of index pairs. In Table XVII , the percentages in the three sex-groups of relatives are calculated on the totals of stated sex-group only, while the percentages of " not stated " are based on the totals of all relatives. The constancy of the proportion of sex-group " not stated ", notwithstanding its irrelevancy to the issue, is very striking, and similar internal consistencies are apparent from other tables. Though not directly very informative, they may perhaps indicate a certain homogeneity in our sample despite its initial lack of randomness.
The twins shown in Table XVI are relatives respectively of 238 MM, 435 FF, and 183 MF index pairs, with a like to unlike (L/U) ratio of 3 -678, slightly in excess of that for all index pairs (3 492). Table XVII gives the L/U ratio of the twin relatives for each sex-group of the index pairs. For all sex-groups the ratio is 1 767, the figure also obtained for all live-born twins in the IO0-year period, 1938-48 (England and Wales) . Taken in conjunction with the proportions shown in the body of the table these figures suggest that although the index pairs deviate from normality, their twin relatives are distributed among the sex-groups in accordance with the distribution in the general population. Though numbers are not large enough to make the observation statistically significant, it may be noted that the highest proportion of MM relatives is associated with MM index pairs, and likewise for FF and MF index pairs.
Relatives of index pairs have been classified according to the type of relationship. There were twelve index pairs whose mothers and thirteen whose fathers were twins, neither figure being in excess of the expectation of twins in a sample of similar size. FF index pairs possess slightly (though insignificantly) fewer twin sibs than MM or MF, and twin sibs of all index pairs show a low L/U ratio of 1 * 36, due to a deficiency of FF twin sibs of all three index groups. Among aunts and uncles there is again an excess of FF index pairs and a deficiency of FF aunts of each index group (see Table XVIII ). Divided into those related maternally or paternally to an index pair this gives a total of 61 * 6 per cent. maternally related, a proportion which rises to 69 per cent. in the MF column and which is reproduced among each index TWINNING IN TWIN PEDIGREES same direction, though among the cousins of index pairs the L/U ratio is highest in the " brothers " section (1 * 9), and lowest in the " brother-sister " section (1 -2). These differences are not statistically significant and it would require a much larger sample to establish the trends. Davenport (1920) and Greulich (1934) each obtained results also seemingly anomalous in the order in which the types of cousin relationship were ranked, though the order sometimes differs from ours. This probably arises from a similar insufficiency of numbers.
Of parents of index pairs, six were first cousins and six second cousins; two others were more distantly related. The incidence of marriage between first cousins is slightly below the average (about 0 4 per cent. against 0 7 per cent.) but not significantly so; certainly it is not indicative of any simple mode of inheritance of twinning. The time interval between the birth of each twin of a pair (Table XXI) was less than one hour for about three-quarters of the sample. The times are tabulated in successive hourly intervals from less than one hour to five or more hours, the range in this last group extending to a maximum of four days. There is no significant difference between the intervals for the two types of like-sex pairs, which are shown grouped together at the bottom of the table, but a very significant difference (t> 4) exists between like-sex and unlike-sex pairs in respect of the proportions less than one hour. It is also evident from the increased proportions in each period of more than an hour that the interval between the births of twins of unlike sex is greater than that for like-sex twins. Whether this is due to the difference in sex or to the different origins of monozygous and dizygous twins it is impossible at this juncture to determine.
8. CHILDREN OF TWINS From married twins of our sample we requested the age, sex, birth dates, and age of the mother at the birth in respect of any children. Table XXII shows that a greater number of twins is born to mothers who are themselves twins, though fathers who are twins have no more than the expected number for the general population (1 -2 per cent. approximately). From the high rate among mothers known to be dizygous twins (11 twin-pairs in 122 maternities) we may infer with J. A. H. WATERHO USE considerable confidence that it is dizygous twinning which shows this hereditary effect. If the like-sex twins are a random sample of monozygous and dizygous origins, about three-fifths should be dizygous, so that the rate may be expressed as approximately thirteen twin pairs in 300 maternities of dizygous mothers (reducing the fifteen to thirteen twin pairs, allowing two to 200 maternities of monozygous mothers). This rate does not equal that in mothers who are members of MF pairs, but we have some reason to suppose our like-sex twin index pairs overweighted with monozygous twins, so that the approximate rate given above errs on the conservative side.
The mean number of maternities per family (sibship) remains very constant between the index-pair sex-groups (Table XXII) , so that the proportions are not due to gross differences in size of family. A discrepancy between the numbers of the sexes of the single children is traceable to the children of families where the mother is a twin; the deficiency of female children is, however, not statistically significant. 9. CONCLUSIONS The figures published by the Registrar-General and obtained from the augmented information available since 1938 from birth certification now cover a period of 10j years in England and Wales. They enable us to examine the incidence of twinning by maternal age and, to a degree of approximation, by birth rank; and to estimate also the effects of maternal age separately on the proportions of monozygous and dizygous twins, and of triplets. In agreement with other published studies we find that monozygous twinning is virtually unaffected by maternal age, and that dizygous twinning ranges in frequency by maternal age from less than half to more than four times the rate for monozygous. If we discount, as seems plausible, the direct effects of any external environmental agency in its causation, the variation in the dizygous rate must be due, at least in part, to physiological factors changing with age the internal environment of the reproductive organs.
We can only deal with aggregate figures from national statistics yielding sufficient weight of numbers to support such investigation; we cannot tell except
